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(57)Abstract: 

PROBLEM TO BE SOLVED: To make a nozzle pitch fine 
by providing a pressurizing means giving pressure via a 
diaphragm which is composed of a filmy first diaphragm 
forming layer consisting of material having a specific 
Young's modulus, and a second diaphragm forming layer 
having a width and a length which are less than those of 
a pressurizing chamber. 

SOLUTION: In an ink jet printing head 10 of an ink jet 
printer, a base stand 33 to which a plurality of pressure 
chambers 32 are provided and a diaphragm 34 are stuck 
onto an orifice plate 31, and a plurality of piezo-electric 
elements 35 are bonded onto the diaphragm 34 so as to 
face respectively the pressure chamber 32. The 
diaphragm 34 is composed of a filmy diaphragm forming 
layer 34A coating one face 33A of the base stand 33, 
and a plurality of diaphragm forming layers 348 formed 
by being divided on the diaphragm forming layer 34A so 
as to face the pressure chamber 32. A length and a 
width of the diaphragm forming layer 348 are selected to 

be less than a length and a width of the pressure chamber 32, and the diaphragm forming layer 
34A is made freely displaceable inside each pressure chamber 32. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Printer equipment characterized by providing the following. The pressure room 
formation section in which the nozzle which opens the above-mentioned pressure room for free 
passage with the exterior was prepared while the pressure room for ink storage which becomes 
the whole surface in a crevice was prepared The diaphragm by which the laminating was carried 
out so that the above-mentioned pressure room might be covered on the above-mentioned 
whole surface of the above-mentioned pressure room formation section It is the 1 st diaphragm 
cambium of the shape of a thin film which is equipped with a pressurization means to give a 
pressure through the above-mentioned diaphragm to the ink supplied to the above-mentioned 
corresponding pressure interior of a room, and the Young's modulus by which the laminating of 
the above-mentioned diaphragm was carried out on the above-mentioned whole surface of the 
above-mentioned pressure room formation section becomes from the material below 10x1010 
[N/m2]. The singular number which has the width efface and length smaller than the pressure 
room concerned by which laminating formation was carried out on the diaphragm cambium of the 
above 1 st so that it might counter through the corresponding diaphragm cambium of the above- 
mentioned pressure room and the above 1 st, or two or more 2nd diaphragm cambia 
[Claim 2] The diaphragm cambium of the above 1st of the above-mentioned diaphragm is printer 
equipment according to claim 1 with which Young s modulus is characterized by the bird clapper 
from the above-mentioned material below 1x1010 [N/m2]. 

[Claim 3] The diaphragm cambium of the above 1st of the above-mentioned diaphragm is printer 
equipment according to claim 2 characterized by being formed using resin material. 
[Claim 4] The diaphragm cambium of the above 1st of the above-mentioned diaphragm is printer 
equipment according to claim 3 characterized by being formed using a polyimide. 
[Claim 5] The diaphragm cambium of the above 2nd of the above-mentioned diaphragm is printer 
equipment according to claim 1 characterized by the bird clapper from metal material. 
[Claim 6] The above-mentioned metal material is printer equipment according to claim 5 
characterized by making copper, nickel, titanium, or stainless steel into a principal component. 
[Claim 7] The above-mentioned pressurization means fixed to the diaphragm concerned so that 
it might counter through the above-mentioned pressure room and the above-mentioned 
diaphragm to which the above-mentioned pressure room formation section corresponds. It 
becomes by the piezoelectric device which has width of face and length smaller than the 
corresponding pressure room concerned, the diaphragm cambium of the above 2nd of the above- 
mentioned diaphragm Printer equipment according to claim 1 characterized by being formed in 
the width of face, the width of face smaller than the length, and length of the above-mentioned 
corresponding pressure room of the dissolution or etching which used the above-mentioned 
piezoelectric device as the mask. 

[Claim 8] The above-mentioned pressurization means is printer equipment according to claim 1 
characterized by pasting the above-mentioned diaphragm using conductive adhesives so that it 
may become by the piezoelectric device which has width of face and length smaller than a 
corresponding pressure room and may counter through the above-mentioned corresponding 
pressure room and the above-mentioned corresponding diaphragm concerned. 
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[Claim 9] The above-mentioned pressurizatron means is printer equipment according to claim 1 
characterized by pasting the above-mentioned diaphragm using the liquid-metal adhesives which 
have a gallium as a component so that it may become by the piezoelectric device which has 
width of face and length smaller than a corresponding pressure room and may counter through 
the above-mentioned corresponding pressure room and the above-mentioned corresponding 
diaphragm concerned, 

[Claim 10] The above-mentioned diaphragm is printer equipment according to claim 1 
characterized by being formed by rolling out individually the 1 st material which forms the 
diaphragm cambium of the above 1 st, and the 2nd material which forms the diaphragm cambium 
of the above 2nd, respectively, and joining the 1st and 2nd materials concerned rolled out into 
vacuum atmosphere. 

[Claim 1 1] Printer equipment characterized by providing the following. The pressure room 
formation section in which the 1st and 2nd nozzles which open the 1st or 2nd mutually different 
pressure room for free passage with the exterior while the 1 st pressure room for ink storage and 
the 2nd pressure room for diluted solution storage which become the whole surface in a crevice 
are prepared, respectively were prepared by approaching The diaphragm by which the laminating 
was carried out so that the above 1 st and the 2nd pressure room might be covered on the 
above-mentioned whole surface of the above-mentioned pressure room formation section Make 
it correspond, respectively with the above 1st of the above-mentioned pressure room formation 
section, and the 2nd pressure room, and it is prepared. It has two or more pressurization 
meanses to give a pressure through the above-mentioned diaphragm to the ink or the diluted 
solution supplied to the corresponding above 1 st or the 2nd pressure interior of a room, the 
above-mentioned diaphragm The 1st diaphragm cambium of the shape of a thin film which 
Young s modulus becomes from the material below 10x1010 [N/m2] by which the laminating was 
carried out on the above-mentioned whole surface of the above-mentioned pressure room 
formation section Two or more 2nd diaphragm cambia which have width of face and length 
smaller than the 1st corresponding or 2nd pressure room by which laminating formation was 
carried out on the diaphragm cambium of the above 1 st so that it might counter through the 
diaphragm cambium of the above 1st which is made to correspond to the above 1st and the 2nd 
pressure room, respectively, and corresponds, or the 2nd pressure room and the above 1st 
[Claim 12] The diaphragm cambium of the above 1st of the above-mentioned diaphragm is 
printer equipment according to claim 1 1 with which Young s modulus is characterized by the bird 
clapper from the above-mentioned material below 1x1010 [N/m2]. 

[Claim 13] The diaphragm cambium of the above 1st of the above-mentioned diaphragm is 
printer equipment according to claim 12 characterized by being formed using resin material. 
[Claim 14] The diaphragm cambium of the above 1st of the above-mentioned diaphragm is 
printer equipment according to claim 13 characterized by being formed using a polyimide. 
[Claim 15] The diaphragm cambium of the above 2nd of the above-mentioned diaphragm is 
printer equipment according to claim 1 1 characterized by the bird clapper from metal material. 
[Claim 16] The above-mentioned metal material is printer equipment according to claim 15 
characterized by making copper, nickel, titanium, or stainless steel into a principal component. 
[Claim 1 7] Each above-mentioned pressurization means fixed to the diaphragm concerned so 
that it might counter through the above 1 st, or the 2nd pressure room and above-mentioned 
diaphragm to which the above-mentioned pressure room formation section corresponds. It 
becomes by the piezoelectric device which has the 1 st concerned corresponding or 2nd width of 
face and length smaller than a pressure room, the diaphragm cambium of the above 2nd of the 
above-mentioned diaphragm Printer equipment according to claim 1 1 characterized by being 
formed in the width of face, the width of face smaller than the length, and length of the 
corresponding above 1 st or the 2nd pressure room of the dissolution or etching which used the 
above-mentioned piezoelectric device as the mask. 

[Claim 1 8] The above-mentioned pressurization means is printer equipment according to claim 
1 1 characterized by pasting the above-mentioned diaphragm using conductive adhesives so that 
it may become by the piezoelectric device which has the 1st corresponding or 2nd width efface 
and length smaller than a pressure room and may counter through the 1 st or 2nd corresponding 
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pressure room and above-mentioned corresponding diaphragm concerned. 
[Claim 19] The above-mentioned pi;pssurization means is printer equipment according to claim 
1 1 characterized by pasting the above-mentioned diaphragm using the liquid-metal adhesives 
which have a gallium as a component so that it may become by the piezoelectric device which 
has the 1 st corresponding or 2nd width of face and length smaller than a pressure room and may 
counter through the 1 st or 2nd corresponding pressure room and above-mentioned 
corresponding diaphragm concerned. 

[Claim 20] The above-mentioned diaphragm is printer equipment according to claim 1 1 
characterized by being formed by rolling out individually the 1 st material which forms the 
diaphragm cambium of the above 1st, and the 2nd material which forms the diaphragm cambium 
of the above 2nd. respectively, and joining the 1st and 2nd materials concerned rolled out into 
vacuum atmosphere. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Table of Contents] this invention is explained in order of the following. 

The technical-problem The means for solving a technical problem which technical field Prior-art 
invention to which invention belongs tends to solve (drawing 1 - drav\mi^^^^^^^^ ) 
Composition of the gestalt (1) 1st example (1-1) Inkjet printer equipment of operation of 
invention (drawing 1 and drayying^2 ) 

(1-2) Composition of an ink-jet print head (drawing 1 - dravving.^6 ) 

(1-3) The manufacture procedure of an ink-jet print head (drawing 7 and drawing 8 ) 

(1-4) Operation and the effect (drawing 1 - drawing 8 ) of the 1st example 

(1-5) Other manufacture procedures of an ink-jet print head (drawing 7 - drayyingL 10 ) 

(2) Composition of the 2nd example (2-1) "carrier jet" printer equipment ( drayying 1 , drawing 2 , 
drawing 1 1 - drawing.1 3 ) 

(2-2) Operation and the effect ( drawing 1 , drawing 2 , drawing 1 1 - drawing 13 ) of the 2nd 
example 

(3) Other example effect-of-the-invention [0002] 

[The technical field to which invention belongs] About printer equipment, this invention breathes 
out an ink drop from a nozzle according to a record signal, applies it to the printer equipment 
recorded on record media, such as paper and a film, and is suitable. 
[0003] 

[Description of the Prior Art] Conventionally, by carrying out the regurgitation of the ink drop 
from a nozzle in the so-called on-demand type Inkjet printer equipment according to a record 
signal, it is made as [ record / a character a figure, etc. based on a record signal / on record 
media such as paper and a film, ], and a miniaturization and low-cost-ization are spreading 
quickly / eye a possible hatchet / in recent years. 

[0004] In this on-demand type Inkjet printer equipment, the method using piezoelectric devices, 
such as a piezo-electric element, as a method of carrying out the regurgitation of the ink drop 
and the method using a heater element are common, for example. In practice, for example by the 
method using a piezoelectric device, a pressure is given to the ink with which the pressure room 
of a print head was filled up by deformation of a piezoelectric device, and it is carried out by 
making this breathe out outside through the nozzle prepared so that it might be open for free 
passage with a pressure room in this way. Moreover, the method using a heater element carries 
out heating boil of the ink by the heater element, and is performed by making ink breathe out 
outside by the pressure of the bubble generated in this way. 

[0005] On the other hand, recently, what was made as [ give / gradation / in a dot ] (this is 
hereafter called "carrier jet" printer equipment) is proposed by changing the ink concentration of 
the ink drop breathed out as printer equipment which obtains gradation expression which is the 
fault of an ink jet printer. In this case, also in this kind of printer equipment, although various 
methods as which breathes out an ink drop are proposed, the method using a 

piezoelectric device and the method using a heater element are common like conventional ink jet 
printer equipment. 
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[0006] in addition, as ****** which breathes out an ink drop by deformation of a piezoelectric 
device The method of giving a pressure to the ink of the pressure interior of a room by making 
the piezoelectric device by which the laminating was carried out transforming in the 
perpendicular direction conventionally to the diaphragm which consists of flexible material which 
forms one wall surface of a pressure room, and pushing the diaphragm concerned. There is a 
method of being the veneer stuck on the diaphragm, or giving voltage to the piezoelectric device 
by which the laminating was carried out to two-layer, and giving a pressure to the ink of the ink 
interior of a room by incurvating the piezoelectric device concerned with a diaphragm and 
pushing a diaphragm. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way. the problem which cannot attain a 
detailed pitch easily when using the method of sticking on a diaphragm the piezoelectric device 
which faced manufacturing the print head of such composition, for example, was disconnected, 
although there is an advantage of not using the expensive piezoelectric device by which the 
laminating was carried out in the method of incurvating a diaphragm by giving voltage to the 
piezoelectric device by which the laminating was carried out to the piezoelectric device of the 
veneer stuck on the diaphragm or two-layer is ******. Moreover, the problem which it is 
[ problem ] difficult to carry out burning temperature more than 1000 [**C] because of the 
thermal resistance of a diaphragm, and cannot fully demonstrate the property of piezoelectric 
material when the method of facing manufacturing the above print heads, arranging the 
piezoelectric device on a paste by meanses. such as printing, on a diaphragm, and calcinating 
after that is used is ******. 

[0008] Considering wear of a tool, and the position precision of a machine tool, for it being 
difficult to disconnect only a piezoelectric device, without damaging a diaphragm, when the 
method of cutting after facing manufacturing the still more above print heads and sticking a 
piezoelectric device on a diaphragm is used, and cutting in the depth fixed further continuously, 
the problem which is not easy is ******. There is also a possibility that applied voltage to a 
piezoelectric device may be enlarged since the variation rate of a diaphragm will decrease if the 
thickness of a piezoelectric device is large, and it may originate [ if the thickness of a 
piezoelectric device is thin, it wilt be hard to treat, and ] in the thickness of the adhesives for 
sticking a diaphragm and a piezoelectric device further, and the amount of displacement of a 
diaphragm may furthermore change by this method. 

[0009] this invention was made in consideration of the above point, and tends to propose easily 

the printer equipment which may turn for a nozzle pitch minutely. 

[0010] 

[Means for Solving the Problem] In order to solve this technical problem, it sets to the 1st 
invention. The 1 st diaphragm cambium by which the laminating was carried out [ room / 
pressure / for ink storage / which was established in the pressure room formation section in 
printer equipment ] on the whole surface of the pressure room formation section in the wrap 
diaphragm and which Youngs modulus becomes from the material below 10x1010 [N/m2], It was 
made to form on the 1 st diaphragm cambium by the singular number which has the width of face 
and length smaller than the pressure room concerned by which laminating formation was carried 
out, or two or more 2nd diaphragm cambia so that it may counter through a corresponding 
pressure room and the 1 st corresponding diaphragm cambium. 

[001 1] In the 2nd invention, the 1st pressure room for ink storage and the 2nd pressure room for 
diluent storage which were established in the pressure room formation section in printer 
equipment moreover, a wrap diaphragm The 1st diaphragm cambium by which the laminating was 
carried out on the whole surface of the pressure room formation section and which Young s 
modulus becomes from the material below 10x1010 [N/m2], Laminating formation was carried 
out on the 1 st diaphragm cambium so that it might counter through the diaphragm cambium of 
the 1st. or the 2nd pressure room and the 1st which is made to correspond to the 1st and 2nd 
pressure rooms, respectively, and corresponds. It was made to form by two or more 2nd 
diaphragm cambia which have the 1 st corresponding or 2nd width of face and length smaller than 
a pressure room. 
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[0012] In this case, in the 1st invention, while constituting a diaphragm from the 1st diaphragm 
cambium and the 2nd diaphragm c^mibium by which laminating formation was carried out on the 
1st diaphragm cambium so that it might counter through a corresponding pressure room and the 
1st corresponding diaphragm cambium By having made it have width efface and length smaller 
than the pressure room which corresponds the 2nd diaphragm cambium, it can consider only as 
the 1 St diaphragm as a load in obtaining the variation rate of a diaphragm required in order to 
heighten the pressure of the pressure interior of a room. 

[0013] At this time, since the 1st diaphragm is thin-filmHzed while Youngs modulus is formed 
from the material below 10x1010 [N/m2], it can take the large variation rate of a diaphragm. 
Therefore, since width of face of the taken pressure room can be made small, the arrangement 
density of a pressure room can be raised and, as a result, each pressure room and the interval of 
the nozzle which is open for free passage, respectively can be narrowed. 
[0014] moreover, the thing for which width efface of the 1st and 2nd pressure rooms can be 
made small, and the arrangement density of the 1st and 2nd pressure rooms can be raised in this 
way also in the 2nd invention since the large variation rate of a diaphragm can be taken like this 
— every — the interval of the 1 st or 2nd pressure room, the 1 st open for free passage, and 2nd 
nozzles can be narrowed 
[0015] 

[Embodiments of the Invention] About a drawing, one example of this invention is explained in full 
detail below. 

(1) In the MocJ<. diMr.a^^^ 1 of the 1st example (1-1) ink jet printer equipment, 1 shows the serial 
type ink jet printer equipment which applied this invention as a whole, and is made as [ carry 
out / the rotation drive of the drum 6 concerned / based on the rotation output given to a drum 
6 through a pulley 3, a belt 4 and a pulley 5 one by one from a motor 2 ]. 

[0016] The paper presser foot 7 is arranged in the shaft orientations of the drum 6 concerned, 
and parallel by the periphery of this drum 6, and it is made as [ press / the print paper 8 as 
printed matter-ed wound around the drum 6 / to the drum 6 concerned / by this paper presser 
foot 7 ]. Moreover, while the feed screw 9 is arranged at the shaft orientations of a drum 6, and 
parallel at the periphery of a drum 6, the ink-jet print head 1 0 is screwed in the feed screw 9 
concerned, and it is made as [ make / move this ink-jet print head 10 to the shaft orientations 
of a drum 6 / therefore / to carry out the rotation drive of the feed screw 9 in this way / it ]. 
[0017] In the case of this ink jet printer equipment 1, based on the input signal SI which 
consists of the print data and the control signal which are altogether supplied to a control 
section 1 1 , drive control of these motors 2, the drive motor (not shown) of a feed screw 9. and 
the ink-jet print head 10 is carried out by the control section 1 1 concerned here. In practice, a 
control section 1 1 has the signal-processing control circuit 20 of the microcomputer 
composition containing CPU (Central Processing Unit) or DSP (Digital Signal Proccessor), as 
shown in drayyin^^^^^ . By the signal-processing control circuit s 20 generating a driving signal S2 
based on the input signal SI supplied, and giving this to the ink-jet print head 10 as a driving 
signal S3 through a driver 21 The ink-jet print head 10 concerned is made to drive, and it is 
made as [ make / record on the print paper 8 in this way / a character, a figure, etc. based on 
an input signal SI ]. 

[0018] Under the present circumstances, the signal-processing control circuit 20 records the 
print data obtained based on an input signal SI on line buffer memory or the memory 22 of frame 
memory composition if needed. While rearranging print data into print turn by reading this 
suitably after this The amendment data stored in the amendment circuit 23 in ROM (read only 
memory) map form if needed are read, and it is made as [ perform / based on the amendment 
data concerned / gamma amendment of print data, the color correction in the case of a color, 
etc. ]. 

[0019] Moreover, the signal-processing control circuit 20 generates a control signal S4 based on 
an input signal SI, carries out drive control of these motors 2 and the drive motor of a feed 
screw 9 by sending these out to the motor 2 which corresponds as a drive control signal S5 
through the drive control section 24, respectively, or the drive motor of a feed screw 9. and is 
made as [ control / rotation operation of a drum 6 and a feed screw 9 / in this way ]. 
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[0020] In this way with this Inkjet printer equipment 1 In the state where the ink-jet print head 
10 was located in the home positidn at the time of operation While moving the ink-jet print head 
10 to the shaft orientations of a drum 6 by constant speed by driving based on the drive control 
signal S5 with which the drive motor of a feed screw 9 is supplied from a control section 1 1 , and 
rotating a feed screw 9 with a predetermined angular velocity When the ink-jet print head 10 
drives based on the driving signal S3 supplied from a control section 11 at this time, a character, 
a figure, etc. based on an input signal SI are printed by one line on the print paper 8. 
[0021] Subsequently, after this printing for one line is completed, while making the print paper 8 
send by one line when it drives based on the drive control signal S5 with which a motor 2 is 
supplied from a control section 1 1 and only a predetermined angle rotates a drum 6 Under the 
present circumstances, by driving based on the drive control signal S5 with which the drive 
motor of a feed screw 9 is supplied from a control section 11, and rotating a feed screw 9, the 
ink-jet print head 10 is returned to a home position, and the same operation is repeated after 
this. 

[0022] Thus, in this Inkjet printer equipment 1, it is made as [ perform / one by one / printing 
per line / based on the input signal SI supplied to a control section 1 1 / on the print paper 8 ], 
and in this way. a character, a figure, etc. based on an input signal SI are printed on the print 
paper 8, and it is made as / carry out / a print ]. 

[0023] (1-2) the composition of an ink-jet print head — in the case of this ink jet printer 
equipment 1, the ink-jet print head 10 is constituted like drawing 3 - drawing 5 here Namely, it 
sets to the ink-jet print head 10. While the pedestal 33 by which two or more pressure rooms 32 
which become by opening were formed on the whole surface 31 of the orifice plate 31 in which 
two or more nozzles 30 were drilled, and the diaphragm 34 of two-layer structure are stuck one 
by one It is constituted when two or more piezoelectric devices 35 paste up so that it may 
counter through the pressure room 32 and diaphragm 34 which each pressure room 32 is made 
to correspond, respectively, and correspond, respectively on this diaphragm 34. 
[0024] In this case, while each nozzle 30 of an orifice plate 31 is formed in the direction of X 
(arrow x1) one by one in a ****** predetermined pitch, each pressure room 32 of a pedestal 33 
is formed so that it may be open for free passage with the nozzle 30 which is made equivalent to 
each [ these ] nozzle 30, respectively, and corresponds, and so that it may stand in a line in the 
direction of X in the same pitch as the ****** nozzle 30. 

[0025] Moreover, especially the pedestal 33 is made to correspond to each pressure room 32 in 
drawing 4 and drayyin^^^ , respectively so that clearly. The ink tank which does not illustrate the 
corresponding pressure room 32, and two or more ink supply ways 36 open for free passage are 
formed. While the ink from an ink tank can be supplied to each pressure room 32 respectively 
through each [ these ] ink supply way 36 in this way, it is made as [ breathe / outside / ink / 
through the nozzle 30 which corresponds, respectively / from each / these / pressure room 
32]. 

[0026] It consists of two or more 2nd diaphragm cambium 34B by which division formation was 
carried out in the diaphragm 34 on whole surface 34AX of the 1 st diaphragm cambium 34A 
concerned on the other hand so that it might counter with the pressure room 32 which 
corresponds whole surface 33A of a pedestal 33 through 1 st wrap thin film-like diaphragm 
cambium 34A and 1st diaphragm cambium 34A, respectively. 

[0027] in this case, every — 2nd diaphragm cambium 34B Is clear also from drawing 4 — as — 
respectively — the length II The length LI of the pressure room 32 which counters While being 
selected small As shown in drawin^^^ , it is the width of face w1. Width of face W1 of the 
pressure room 32 It is selected small, and it is made as [ displace / free / inside each pressure 
room 32 / it ], without being interfered with 1st diaphragm cambium 34A by 2nd diaphragm 
cambium 34B in this way. 

[0028] Furthermore in each piezoelectric device 35, it has fixed on the front face of 2nd 
diaphragm cambium 348 to which a diaphragm 34 corresponds through the glue line 37 which 
consists of adhesives, and the electrode is prepared in the vertical side in drawing 3 , 
respectively. In this case, the electrode of the inferior surface of tongue (contact side with a 
glue line 37) of each piezoelectric device 35 is made as [ impress / the driving signal S3 supplied 
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to the upper surface (a contact side with a glue line 37 and field which counters) from the 
above-mentioned control section M ( drawing 1 and drawing 2 ) ] while ground grounding is 
carried out. 

[0029] It sets to this ink-jet print head 10 in this way. The piezoelectric device 35 which 
corresponds based on the driving signal S5 supplied to the electrode of each piezoelectric 
device 35 from a control section 1 1 (drawing 1 and drayyjng. 2 ) according to the bimorph effect 
with a diaphragm 34 By curving so that the variation rate of the 1st diaphragm cambium 34A of a 
diaphragm 34 may be carried out inside the pressure room 32 as shown in drawing 6 (B), and 
giving a pressure to the ink 38 in the corresponding pressure room 32 It is made as [ make / 
breathe out outside through the corresponding nozzle 30 / the ink 38 in the pressure room 32 
concerned ]. 

[0030] As for 1 st diaphragm cambium 34A of a diaphragm 34, in addition to this composition, in 
the case of this ink-jet print head 10, Young's modulus is formed using a soft material like resin 
system material compared with the metal (beyond a 10x1010 [N/m2] grade) small (below 
10x1010 [N/m2] still more desirably below 1x1010 [N/m2]). If 1st diaphragm cambium 34A of a 
diaphragm 34 is formed using a hard material like a metal in this case, in case a diaphragm 34 will 
curve to a piezoelectric device 35 and one according to the bimorph effect of a piezoelectric 
device 35 and a diaphragm 34, the oscillation mode of the array direction (the direction of X) of a 
nozzle 30 mainly acts in many cases dominantly. 

[0031] on the other hand, like this ink-jet print head 10, when 1st diaphragm cambium 34A of a 
diaphragm 34 is formed using a soft material compared with the metal A diaphragm 34 acts 
dominantly and the oscillation mode of the longitudinal direction (the direction of Y (arrow y 1 )) of 
the pressure room 32 curves. As a result, compared with the array direction (the direction of X) 
of a nozzle 30, the longitudinal direction (the direction of Y) of the pressure room 32 is larger, 
and, therefore, the bird clapper is checked for the curve of a diaphragm 34 by this application 
patent application people. 

[0032] Therefore, in this ink-jet print head 10, it is made as [ make / smaller / applied voltage 
(pulse voltage of a driving signal S5) to each piezoelectric device 35 / that much / compared 
with the case where 1st diaphragm cambium 34A of a diaphragm 34 is formed using a metal, the 
variation rate of a diaphragm 34 can be enlarged more, and ]. Moreover, in this ink-jet print head 
10, it is made as [ make / easy / treatment of the piezoelectric device 35 concerned at the time 
of sticking a piezoelectric device 35 on a diaphragm 34 in this way / thickness of the part which 
can take the large variation rate of a diaphragm 34, and a piezoelectric device 35 can be 
thickened, and ]. 

[0033] When it is the oscillation mode with the still more dominant curve of the diaphragm 34 of 
the array direction (the direction of X) of a nozzle 30. the variation rate of a diaphragm 34 
changes a lot to the thickness (thickness of a glue line 37) of the adhesives between a 
piezoelectric device 35 and a diaphragm 34, and if adhesives become thick, the variation rate of 
a diaphragm 34 will decrease rapidly. On the other hand, when the oscillation mode of the 
longitudinal direction (the direction of Y) of the pressure room 32 is dominant, therefore, it is 
checked by this application patent application people that the amount of displacement of a 
diaphragm 34 seldom changes to the thickness of adhesives, and especially the thickness of 
adhesives hardly changes in the range of a number [mum] - several 10[mum] even if it uses soft 
adhesives of a resin system, such as epoxy, as adhesives. 

[0034] While using the polyimide of 25 [mum] as 1st diaphragm cambium 34A of a diaphragm 34 
in practice according to the experiment The piezo-electric element of thickness 50 [mum] is 
used as a piezoelectric device 35, and it is the size of the pressure room 32 0.4x1.5 When 
referred to as [mm], When the amount of displacement of a diaphragm 34 is about 0.55 [mum] 
when the thickness of adhesives is 10 [mum], and the thickness of adhesives is 30 [mum], the 
amount of displacement of a diaphragm 34 is about 0.058. Only 5 [%] changed with [mum] but it 
has checked that sufficient margin could be taken. Therefore, ** which it divides that thickness 
control of the adhesives at the time of pasting up a piezoelectric device 35 on a diaphragm 34 
can be made rough, and can be manufactured that much easily in this ink-jet print head 10. 
[0035] (1-3) the manufacture procedure of an ink-jet print head — this ink-jet print head can be 
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manufactured in practice here with the following procedures shown in drawing 7 (A) - drawing 8 
(C) That is, as first shown in dravyjl^g 7 (A), the diaphragm 34 of two-layer structure and a 
piezoelectric device 35 are prepared. In this case, in case 1 st diaphragm cambium 34A is the 
dissolution or etching of the 2nd of diaphragm cambium 34B performed after this as a diaphragm 

34, the quality of the material in which it does not dissolve or ********** and a minute hole 
cannot exist easily is formed using a soft material, and that whose 2nd diaphragm cambium 34B 
is conductivity desirably is used 

[0036] For 1 st diaphragm cambium 34A, thickness is more specifically 200. The principal 
component of the polyimide below [mum] is carried out, and 2nd diaphragm cambium 34B uses 
the diaphragm 34 to which It is thin from metal Tomari which makes a principal component the 
copper, the nickel, titanium, or stainless steel more than 20 [mum]. Since there is little possibility 
that a next pit (minute hole) exists [ the direction of the material formed by rolling ], moreover, 
as a diaphragm 34 The 1st material which forms 1st diaphragm cambium 34A. and the 2nd 
material which forms 2nd diaphragm cambium 34B are rolled out individually, respectively, and 
what was formed by joining the 1st and 2nd materials these-roiled out into vacuum atmosphere 
is used. 

[0037] In addition, although the case where the thing of a monolayer is used as a piezoelectric 
device 35 is described, you may make it use the laminating piezoelectric device formed by 
carrying out the laminating of piezo-electric material and the electric conduction material one by 
one in the following explanation. Subsequently, as shown in drawing 7 (B), adhesives 39 are 
applied on the front face of 2nd diaphragm cambium 34B of this diaphragm 34. In addition, you 
may make it apply adhesives 39 to an opposed face with the diaphragm 34 of a piezoelectric 
device 35, and may make it apply adhesives to both a piezoelectric device 35 and the diaphragm 

34 further in this case. Moreover, as adhesives 39, what has the intensity of the grade which can 
be borne in the cutting process of the piezoelectric device 35 performed after this is used in this 
case. Furthermore, as adhesives 39. it is desirable to have conductivity and it uses what more 
specifically mixed conductive particles, such as a metal, to the epoxy adhesive. 

[0038] In addition, in order to stabilize the application of adhesives 39 in this case, you may 
make it prepare beforehand the layer which consists of predetermined material on 2nd [ of a 
diaphragm 34 ] diaphragm cambium 34B before this process. For example, the bubble which may 
therefore be contained in carrying out laminating formation of the silicon oxide etc. on 1 st [ of a 
diaphragm 34 ] diaphragm cambium 34B by the thickness about several 10 [nm] in the adhesives 
39 concerned at the time of the application of adhesives 39 can be decreased. 
[0039] Then, as shown in dra\mngj at (C), a piezoelectric device 35 is forced on a diaphragm 34 
so that a piezoelectric device 35 may be put on a diaphragm 34 through adhesives 39 and 2nd 
diaphragm cambium 34B of a diaphragm 34 may be firmly pasted up for this piezoelectric device 

35, and so that thickness of adhesives 39 may be made thin (below 50 [ for example. ] [mum]). In 
addition, this process can be skipped, when the method that a piezoelectric device 35 and a 
diaphragm 34 can be pasted up firmly [ the thickness of adhesives 39 is stabilized and ] is used, 
even if it did not perform the process concerned. Then, as shown in drawing 7 (D), when an 
epoxy system is used as adhesives 39, the adhesives 39 concerned are made to heat-harden. 
[0040] As furthermore shown in drawing S. (A), dicing cuts the piezoelectric device 35 fixed on 
the diaphragm 34. In this case, cutting so that length may become shorter than the length LI 

( d rawing 2 ) of the above-mentioned pressure room 32, although it contributes to the variation 
rate of a diaphragm 34 among the piezoelectric devices 35 by which division formation is carried 
out And when positioning and sticking so that the piezoelectric device 35 which contributes the 
unit which consists of this piezoelectric device 35 and diaphragm 34 to the variation rate of a 
diaphragm 34 may counter with the pressure room 32, it carries out so that piezoelectric devices 

35 other than the piezoelectric-device 35 concerned may not be located on the pressure room 
32. Moreover, it leaves the thickness about 5-10 [mum] also for 2nd diaphragm cambium 348 of 
a diaphragm 34 together with a piezoelectric device 35 in this case, and a break is put in. In 
addition, the grinding stone containing a diamond particle can perform cutting of a piezoelectric 
device 35, Moreover, although the case where the original piezoelectric device 35 is 
trichotomized is shown, you may make it divide into numbers other than this in dravying 8 . 
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[0041] Subsequently, by dissolving or **********ing only 2nd diaphragm cambium 34B of a 
diaphragm 34 in the unit which consists of this diaphragm 34 and piezoelectric device 35, and 
dipping 1 st diaphragm cambium 34A in the solution which does not dissolve or ^^^^^^^^^^^ 
Portions other than the lower layer of each piezoelectric device 35 are removed from on 1st [ of 
a diaphragm 34 ] diaphragm cambium 34A among 2nd diaphragm cambium 34B of a diaphragm 34 
by using a piezoelectric device 34 as a mask like drawing 8 (B). 

[0042] In practice, for example as a diaphragm 34, when what is formed from the material to 
which it was formed from the material to which 2nd diaphragm cambium 34B makes copper a 
principal component, and 1st diaphragm cambium 34A made the polyimide the principal 
component is used, etching can remove the garbage of 2nd diaphragm cambium 34B of a 
diaphragm 34 by using a piezoelectric device 35 as a mask. Moreover, as well as an above- 
mentioned case when 2nd diaphragm cambium 34B uses what was formed using nickel as a 
diaphragm 34. etching can remove the garbage of 2nd diaphragm cambium 34B of a diaphragm 34 
by using a piezoelectric device 35 as a mask. 

[0043] Subsequently, as shown in drawing 8 (C), it positions and pastes up so that the 
piezoelectric device 35 which contributes to the variation rate of a diaphragm 34 may leave a 
crevice all around and may counter through 1st diaphragm cambium 34A of the pressure room 32 
and a diaphragm 34 to which the pressure room formation section 40 corresponds on the 
pressure room formation section 40 which comes to stick on a pedestal 32 the unit which 
consists of this piezoelectric device 35 and diaphragm 34 on an orifice plate 31. The ink-jet print 
head 10 which this shows to drayying 3 and drayving 4 can be obtained. 

[0044] (1-4) impress a driving signal S3 to each piezoelectric device 35 of the ink-jet print head 
1 0 concerned with this ink jet printer equipment 1 in operation of the 1 st example, and the 
composition of an effect not less by forming a driving signal S3 based on the input signal SI to 
which a control section 1 1 is supplied, and sending this out to the ink-jet print head 10 A 
pressure is given to the ink 38 ( drayyin^^^^ ) in the pressure room 32 concerned, and the ink 38 
concerned is made to breathe out outside through a nozzle 30 in this way by carrying out a 
variation rate inside the pressure room 32 where the piezoelectric device 35 which corresponds 
as a result curves to a diaphragm 34 and one, and corresponds 1st diaphragm cambium 34A of a 
diaphragm 34. 

[0045] in this case, in this ink-jet print head 10 While being formed on the 1st diaphragm 
cambium 34A concerned from 2nd diaphragm cambium 34B by which division formation was 
carried out so that a diaphragm 34 may counter with the pressure room 32 which corresponds 
each pressure room 32 through diaphragm cambium 34A of a wrap 1 st. and this 1 st diaphragm 
cambium 34A Width efface w1 of the 2nd diaphragm cambium 34B concerned And length II 
Width of face W1 of the pressure room 32 And length LI It is selected small. Therefore, it faces 
obtaining the variation rate of the diaphragm 34 required in order to raise ink ** in the pressure 
room 32. and is set only to 1st diaphragm cambium 34A of a diaphragm 34 as a load. 
[0046] However, since Young's modulus is formed in the shape of a thin film using a soft material 
below 10x1010 [N/m2] as mentioned above, 1st diaphragm cambium 34A of this diaphragm 34 
has the large amount of displacement compared with the case where a hard material like a metal 
is used and formed, therefore it can take the large variation rate of a diaphragm 34. Therefore, 
width of face W1 of the pressure room 32 prepared at this ink-jet print head 10 widely [ in order 
to weaken intensity to the variation rate of a diaphragm 34 in the composition of the 
conventional ink-jet print head ] Width of face w1 of a piezoelectric device 35 It compares and 
can narrow, it writes — carrying out — attaching — width efface W1 of the pressure room 32 It 
can be made small and the interval of each pressure room 32 and each nozzle 30 which is open 
for free passage, respectively can be made small by the ability raising the arrangement density of 
the pressure room 32. 

[0047] moreover, in this ink-jet print head 10 Since Young's modulus forms 1st diaphragm 
cambium 34A of a diaphragm 34 using a soft material below 10x1010 [N/m2], therefore the large 
variation rate of a diaphragm 34 can be taken as mentioned above. The part which can enlarge 
thickness of a piezoelectric device 35 while being able to make driver voltage of a piezoelectric 
device 35 small. The piezoelectric device 35 concerned can be made easy to treat, and since 
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there is still less influence to the variation rate of the diaphragm 34 by the thickness unevenness 
of the glue line 37 between a piezbelectric device 35 and a diaphragm 34, influence of the 
thickness unevenness of the glue line 37 on a manufacture process can be lessened. 
[0048] Although what is contributed as a load in practice when making a diaphragm 34 deform 
according to the above-mentioned bimorph effect is the secondary cross-section moment of the 
part (1st diaphragm cambium 34A) which does not counter through the piezoelectric device 35 
and glue line 37 of a diaphragm 34 in the ink-jet print head 10 constituted In this way on the 
other hand, this serves as a size proportional to the cube of the thickness of the part concerned 
In this case, it faces manufacturing the ink-jet print head 10 of this example, for example, when 
the dissolution or etching which used as the mask the piezoelectric device 35 which explained 
drawing 8 (B) is not performed but a diaphragm 34 is formed even at the cutting process 
(drawing 8 (A)) to precede Therefore, the thickness of the part which contributes to deformation 
of a diaphragm 34 will be determined as the height precision of the cutter resulting from the 
wear of a cutter and the performance of a cutting machine at the time of cutting. 
[0049] And when the desired value of the thickness of the part which this precision contributes 
to deformation of a diaphragm 34 also as ****** below by for example, 1 [mum] is 10 [mum], it 
will vary and the thickness of the part concerned will arise [ dispersion about 30 [%] ] at 
secondary 10[%] grade cross-section moment of the part which contributes to deformation of a 
diaphragm 34 as a result. That is, since dispersion in 30 [%] exists as a load of a diaphragm 34 
when the dissolution or etching which used as the mask the piezoelectric device 35 which 
explained drawing 8 (B) is not performed but a diaphragm 34 is formed even at the cutting 
process ( drawing.^^^^ (A)) to precede, the discharge quantity of ink 38 ( drawing 6 ) will vary 
remarkably. 

[0050] On the other hand, by the manufacture method of the ink-jet print head 10 by this 
example, as dravying^S (B) was explained, thickness of the part which contributes the dissolution 
or etching which used the piezoelectric device 35 as the mask to the variation rate of a 
diaphragm 34 for a line intermediary **** reason can be made into the predetermined value 
which becomes by the thickness of 1 st diaphragm cambium 34A of a diaphragm 34. That is, in 
the ink-jet print head 10 manufactured using the manufacture method by this example, the 
secondary cross-section moment of the part which contributes to deformation of a diaphragm 
34 can be made regularity, and a respectively almost uniform pressure can be given to the ink 38 
in each of that pressure room 32 that recognizes part two or more existence. 
[0051] Therefore, it faces manufacturing the above-mentioned ink-jet print head 10. Since the 
thickness of the diaphragm 34 used as the load in the case of therefore carrying out the 
variation rate of the diaphragm 34 at the time of the ink regurgitation can be manufactured thinly 
and stably to use the manufacture method of this example, the size of each pressure room 32 
can be made small. By the ability raising the arrangement density of the pressure room 32 in this 
way, each pressure room 32 and the interval of each nozzle 30 which is open for free passage, 
respectively can be made smaller as a result. 

[0052] Moreover, highly precise board thickness management can be performed, without using 
highly precise dicing equipment as a result, since the precision of board thickness control of a 
sheet metal portion can be raised compared with the conventional manufacture method which 
forms the conventional sheet metal portion only by dicing according to the manufacture method 
of the ink-jet print head 1 0 by this example. Since the piezoelectric device beforehand 
calcinated as a piezoelectric device 35 can furthermore be used according to the manufacture 
method of the ink-jet print head 10 by this example, the property of piezoelectric material can 
fully be demonstrated. 

[0053] According to the above composition, a diaphragm 34 so that it may counter with the 
pressure room 32 which corresponds whole surface 33A of a pedestal 33 through diaphragm 
cambium 34A of a wrap 1st, and this 1st diaphragm cambium 34A It compares with the pressure 
room 32 concerned, and is width efface w1. And length II While forming on the 1st diaphragm 
cambium 34A concerned from 2nd diaphragm cambium 34B by which division formation was 
carried out so that it may become small When Youngs modulus formed 1st diaphragm cambium 
34A using a soft material below 10x1010 [N/m2], the large variation rate of a diaphragm 34 can 
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be taken, it writes — carrying out — attaching — width of face W1 of each pressure room 32 By 
the ability making it small and raising the arrangement density of the pressure room 32, the 
interval of each pressure room 32 and each nozzle 30 which is open for free passage, 
respectively can be made small, and the printer equipment which may turn a nozzle pitch 
minutely easily in this way can be realized. 

[0054] (1-5) Drawing 9 (A) which attaches and shows the same sign to a corresponding point 
with other manufacture procedure drawing 7 (A) of an Ink-jet print head - drawing 8 (C) - 
drawing 10 (C) prepare the diaphragm 34 and piezoelectric device 35 which consist of the 1st 
and 2nd same diaphragm cambia 34A and 34B as the 1 st example, as other manufacture 
procedures of the above-mentioned ink-jet print head 10 are shown and it is first shown in 
drawing 9 (A). 

[0055] Subsequently, as shown in drawing 9 (B), the liquid-metal adhesives 50 which have a 
gallium as a component are applied on 2nd [ of this diaphragm 34 ] diaphragm cambium 34A. You 
may make it apply the liquid-metal adhesives 50 to this piezoelectric device in the case 35, for 
example, a piezoelectric device, and may make it apply the liquid-metal adhesives 50 to both a 
piezoelectric device 35 and the diaphragm 34 further. 

[0056] As liquid-metal adhesives 50, it has in practice the 2 yuan or more component which has 
one or more of a gallium, an indium and tin, and zinc here, and is 100 [ near the room 
temperature ]. In the temperature below [**C]. it becomes a liquid, a diffusion reaction is 
produced to the material which constitutes 2nd diaphragm cambium 34B of a diaphragm 34 
further, and that by which alloying is made is used. In addition, it is manufactured by adding the 
metal powder which has one or more sorts in gold, silver, and palladium as a component in an 
above-mentioned liquid metal, a diffusion reaction is produced to the material which constitutes 
the 2nd diaphragm cambium of a diaphragm 34 in the temperature below 100 [ near the 
greenhouse ] [**C], and you may make it use that by which alloying is made. 
[0057] Subsequently, as shown in drayying 9 (C), a piezoelectric device 35 is forced on a 
diaphragm 34 by press processing or roller processing so that a piezoelectric device 35 can be 
more firmly pasted up to 2nd diaphragm cambium 34A of a diaphragm 34, and so that thickness 
of the liquid-metal adhesives 50 may be made thin (below 5 [ for example. ] [mum]). In addition, 
this process can be skipped, when the method which the thickness of the liquid-metal adhesives 
50 is stabilized, and can fix a piezoelectric device 35 firmly to a diaphragm 34 is used, even if it 
did not perform press processing or roller processing. 

[0058] In addition, in order to stabilize the application of the liquid-metal adhesives 50 in this 
case, you may make it prepare beforehand the layer which consists of predetermined material on 
2nd [ of a diaphragm 34 ] diaphragm cambium 34B before this process. For example, the bubble 
which may therefore be contained in carrying out laminating formation of the silicon oxide etc. on 
2nd [ of a diaphragm 34 ] diaphragm cambium 34B by the thickness about several 10 [nm] in the 
liquid-metal adhesives 50 concerned at the time of the application of the liquid-metal adhesives 
50 can be decreased. 

[0059] Then, it is a room temperature or 200 until the diffusion alloy reaction of the liquid-metal 
adhesives 50 ends the unit which a piezoelectric device 35 pastes up and comes on this 
diaphragm 34, as shown in dravying^ 9 (D). It is left under the atmosphere below [**C]. In addition, 
it sets, when the metal material which makes copper a principal component as 2nd diaphragm 
cambium 348 of a diaphragm 34 is used here, and the melting point is 300 by the diffusion 
alloying reaction. The alloy layer 51 of the copper more than [**C] and a gallium is generated 
gradually. Furthermore, a liquid metal fully diffuses neglect time completely in a ****** case in a 
solid-state metal (inside of 2nd [ of a diaphragm 34 ] diaphragm cambium 34B), and a 
piezoelectric device 35 and a diaphragm 34 are firmly joined for all by the alloy and bird clapper 
of a high-melting point. 

[0060] Then, as shown in drawing 1 0 (A), dicing cuts the piezoelectric device 35 fixed on 2nd [ of 
a diaphragm 34 ] diaphragm cambium 34B. In this case, cutting is the length LI of the pressure 
room 32 are above-mentioned [ length ] in the room, although it contributes to the variation rate 
of a diaphragm 34 among the divided piezoelectric devices 35. So that length may become short 
And when positioning and sticking so that the piezoelectric device 35 which contributes the unit 
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of a bird clapper to the variation rate of a diaphragm 34 from a diaphragm 34 and a piezoelectric 
device 35 may counter with the pressure room 32. it carries out so that the piezoelectric device 
35 by which it was divided other than the piezoelectric-device 35 concerned may not be located 
on the pressure room 32. Moreover, it leaves the thickness about 5-10 [mum] also for 2nd 
diaphragm cambium 34B of a diaphragm 34 together with a piezoelectric device 35 in this case, 
and a break is put in. In addition, the grinding stone containing a diamond particle can perform 
cutting of a piezoelectric device 35. Moreover, although the case where the original piezoelectric 
device 35 is trichotomized is shown, you may make it divide into numbers other than this in 
drawing 1 0 . 

[0061] Subsequently, in the unit which consists of this diaphragm 34 and piezoelectric device 35, 
only 2nd diaphragm cambium 34B of a diaphragm 34 is dissolved or **********ed. And by 
dipping 1st diaphragm cambium 34A of a diaphragm 34 in the solution which does not dissolve or 
:fc%:|e:|c9|e:|ca|e:|e)|e% As shown in drs wi ng 10 (B), portions other than the lower layer of each 
piezoelectric device 35 are removed from on 1st [ of a diaphragm 34 ] diaphragm cambium 34A 
among 2nd diaphragm cambium 34B of a diaphragm 34 by using a piezoelectric device 35 as a 
mask. 

[0062] While 2nd diaphragm cambium 34B is formed as a diaphragm 34 using the material which 
makes copper a principal component in practice [ when that in which 1 st diaphragm cambium 
34A was formed using the material which makes nickel a principal component is used ] Etching 
can remove the garbage of 2nd diaphragm cambium 34B of a diaphragm 34, being able to use 
each piezoelectric device 35 as a mask for this unit therefore by several minutes or dipping for 
several 10 seconds at the iron solution of the chlorination 2nd of 5-40 [%]. 
[0063] Subsequently, as shown in dravyin^^^^ (C), it positions and pastes up so that the 
piezoelectric device 35 which contributes to the variation rate of a diaphragm 34 may leave a 
crevice all around and may counter through 1 st diaphragm cambium 34A of the pressure room 32 
and a diaphragm 34 to which the pressure room formation section 40 corresponds on the 
pressure room formation section 40 which comes to stick on a pedestal 33 the unit which 
consists of this diaphragm 34 and piezoelectric device 35 on an orifice plate 31. The ink-jet print 
head 10 which this shows to dravying 3 and drayying 4 can be obtained. 

[0064] In this case, according to this manufacture method, the liquid-metal adhesives 50 which 
use a gallium as a component as adhesives which paste up a piezoelectric device 35 on 2nd [ of 
a diaphragm 34 ] diaphragm cambium 34B are used. Therefore, since a piezoelectric device 35 
and a diaphragm 34 are joined through the alloy layer 51 formed by these liquid-metal adhesives 
50 as mentioned above, the higher bimorph effect can be acquired compared with the case 
where the thing of resin systems, such as epoxy, is used as adhesives. 
[0065] Moreover, since the alloy layer 51 formed based on these liquid-metal adhesives 50 
cannot absorb a variation rate easily compared with the glue line which consists of adhesives of 
a resin system, it can transmit the bimorph effect acquired more highly to the pressure room 32 
which corresponds effectively. To face manufacturing the above-mentioned ink-jet print head 10, 
and use the manufacture method of this 2nd example therefore It adds to the effect acquired 
when the manufacture method of the ink-jet print head 10 by the 1st example mentioned above 
is used. The effect that a piezoelectric device 35 may be made to drive with low applied voltage 
more compared with the case where the adhesives of a resin system are used as adhesives 
which paste up a piezoelectric device 35 on 2nd [ of a diaphragm 34 ] diaphragm cambium 34B 
can be acquired. 

[0066] Furthermore, according to this manufacture method, it is not necessary to heat-treat to 
the glue line 37 formed between a piezoelectric device 35 and a diaphragm 34 as mentioned 
above. A glue line 37 only by leaving the unit which consists of a piezoelectric device 35 and a 
diaphragm 34 in ****** which maintains predetermined temperature Since [ being firm ] it can 
alloy, When the material which forms a piezoelectric device 35 as a material of 2nd diaphragm 
cambium 34B of a diaphragm 34, and material with a large coefficient-of-thermal-expansion 
difference are chosen, curvature does not occur in a diaphragm 34 and a piezoelectric device 35. 

[0067] Therefore, as the manufacture method of the above-mentioned ink-jet print head 10, the 
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degree of material option to a piezoelectric device 35 and a diaphragm 34 can be raised to using 
this manufacture method. 

[0068] (2) Drawing 1 1 which attaches and shows the same sign to a corresponding point with the 
block diagram 1 of the 2nd example (2-1) "carrier jet" printer equipment The point of the serial 
type "carrier jet" printer equipment 60 by the 2nd example being shown, replacing with the ink- 
jet print beef fat 10 ( drawing^^^^ ). and using the "carrier jet" print head 61, Except for the point 
of changing into a control section 1 1 ( drawing 1 ) in connection with this, and using the control 
section 70, it is constituted like the ink jet printer equipment 1 ( drawing 1 ) of the 1st example, 
[0069] In this case, the "carrier jet" print head 61 As shown in drawm^^^^^ . the 1st of a couple 
and the 2nd nozzle 62A and 62B on whole surface 63A of the orifice plate 63 formed in the 
direction of X (arrow x2) two or more pairs in the ***3|c** predetermined pitch every — the 1st 
and 2nd pressure rooms 64A and 64B which the 1st and 2nd nozzles 62A and 62B are made to 
correspond, respectively, and become by the 1st of a couple and the 2nd opening with the 
pedestal 65 formed in the direction of X two or more pairs of ****** while carrying out the 
laminating of the diaphragm 66 of two-layer structure one by one — the diaphragm 66 top 
concerned — every ~ the 1 st and 2nd pressure room 64A ~ It is formed when the 1 st of a 
couple and the 2nd piezoelectric device 67A and 678 paste up in the direction of Y two or more 
pairs of ****** so that it may counter through a diaphragm 34. respectively with the 1st which 
is made to correspond with 648, respectively and corresponds, or 2nd pressure room 64A and 
648. 

[0070] at this time, each 1 to the 1st and the 2nd nozzle 62A and 628 of an orifice plate 63 
carry out ****** side-by-side installation in the direction (arrow y2) of Y. respectively ~ having 
— **** _ among these. 1st nozzle 62A ~ an orifice plate 63 — on the other hand — the 638 
side going — therefore, intermediary formation also of the inclination is carried out so that 
2nd nozzle 628 may be approached 

[0071] moreover, each 1 to the 1st and the 2nd pressure room 64A and 648 of a pedestal 65 ~ 
respectively ~ the direction of X ~ ********** — it is formed so that it may be [ like ] open 
for free passage with the 1st or 2nd nozzle 62A and 628 which corresponds, respectively, and it 
connects with the ink tank or diluent tank which is not illustrated through the 1st or 2nd supply 
way 65A and 658 established in the pedestal 65. respectively 

[0072] This sets to the this "carrier jet" print head 61. Ink is supplied from an ink tank in 1st 
pressure room 64A through 1st supply way 65A, And while the ink concerned can be breathed 
out outside through 1st nozzle 62A from 1st pressure room 64A It is made as [ breathe / 
outside / through 2nd nozzle 628 / the diluent concerned / a diluent is supplied from a diluent 
tank in 2nd pressure room 648 through 2nd supply way 658, and / from 2nd pressure room 
648 ]. 

[0073] It consists of two or more 2nd diaphragm cambium 668 by which division formation was 
carried out on the 1st diaphragm cambium 66A concerned in the diaphragm 66 on the other hand 
so that it might counter with the 1 st which corresponds whole surface 65C of a pedestal 65 
through 1st wrap thin film-like diaphragm cambium 66A and this 1st diaphragm cambium 66A. 
respectively, or 2nd pressure room 64A and 648. 

[0074] in this case, every — 2nd diaphragm cambium 66A so that cleariy also from drayying 12 
Width of face is smaller than the 1st or 2nd pressure room 64A and 648 which counters^ 
respectively, and length is formed short. It is made as [ displace / free / inside the 1st which 
corresponds without being interfered with 1st diaphragm cambium 66A by 2nd diaphragm 
cambium 668 in this way, or 2nd pressure room 64A and 648 / it ]. 

[0075] further — every — in the 1st and 2nd piezoelectric devices 67A and 678, it was formed 
in the shape of [ of the size as the front face of 2nd diaphragm cambium 668 where a diaphragm 
66 corresponds with same diaphragm 66 and whole surface which counters ] a rectangular 
parallelepiped, and has fixed on the front face of 2nd diaphragm cambium 668 to which a 
diaphragm 66 corresponds through the glue lines 68A and 688 which consist of adhesives. 
respectively, respectively 

[0076] in this case, every ~ while ground grounding of the whole surface side of the 1st and 2nd 
piezoelectric devices 67A and 678 is carried out. respectively, on the other hand, the side is 
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made as [ impress /. respectively / the 1st or 2nd corresponding driving^signal S10A and 
corresponding SI OB to which the electrode which is not illustrated is prepared, respectively and 
is supplied from a control section 70 / to this electrode ], respectively 

[0077] It sets to the this "carrier jet" print head 61 in this way. The 1st and 2nd piezoelectric 
devices 67A and 67B which correspond to the electrode of the 1st and 2nd piezoelectric devices 
67A and 678 based on the 1st and 2nd driving^signal SI OA and SI OB which are supplied, 
respectively are made into 1 set. every from a control section 70 — The 1st and 2nd 
piezoelectric devices 67A and 67B for each class, respectively according to the bimorph effect 
with a diaphragm 66 The 1st or 2nd pressure room 64A which corresponds 1st diaphragm 
cambium 66A of a diaphragm 66, respectively, By curving so that a variation rate may be carried 
out inside 64B, and giving a pressure to the ink in 1st pressure room 64A, or the diluent in 2nd 
pressure room 64B, respectively While making the ink in the 1st pressure room 64A concerned 
breathe out outside through 1 st corresponding nozzle 62A It is made as [ breathe / as one 
drop / these are mixed in this way and / the diluent in 2nd pressure room 648 is made to 
breathe out outside through 2nd corresponding nozzle 628 at this time, and / it ]. 
[0078] Therefore, in the this "carrier jet" print head 61, it is made as [ modulate / the 
concentration of the drop made to breathe out ] by changing the voltage impressed to the 1 st of 
one group, and the 2nd piezoelectric device 67A and 67B, and changing a mixing ratio with the 
diluent which carries out the regurgitation to the ink which carries out the regurgitation from the 
1 st nozzle 62A from the 2nd nozzle 628. 

[0079] In addition to this composition, in the case of the this "carrier jet" print head 61, 1st 
diaphragm cambium 66A of a diaphragm 66 is formed using a soft material [ like below 10x1010 
[N/m2] (desirably below 1x1010 [N/m2]) (for example, resin system material) ] whose Young's 
modulus is. 

[0080] This sets to the this "carrier jet" print head 61. Like the case of the 1st example, while 
being able to take the large variation rate of a diaphragm 66 It is made as [ make / easy / 
treatment at the time of the manufacturing process of the part which can make small applied 
voltage given to the 1st and 2nd piezoelectric devices 67A and 67B, and can thicken thickness 
of piezoelectric devices 67A and 678 further, the 1 st concerned, and 2nd piezoelectric devices 
67A and 67B ]. 

[0081] In the case of this example, in addition, the this "carrier Jet" print head 61 The 
manufacture method of the ink~jet print head 10 by the 1st example explaining drawing 7 (A) ~ 
drawing 8 (C) is used, every to the diaphragm 66 of two-layer structure — with the lamination 
process of the 1st and 2nd piezoelectric devices 67A and 678 these every — with the etching 
process of 2nd diaphragm cambium 668 of the diaphragm 66 which used the cutting process of 
the 1st and 2nd piezoelectric devices 67A and 678, and the 1st and 2nd piezoelectric devices 
66A and 668 as the mask It can manufacture through the lamination process over the pressure 
room formation section 40 which consists of the orifice plate 63 and pedestal 65 of a unit which 
consist of the 1st and 2nd piezoelectric devices 67A and 678 and diaphragms 66 concerned. 
[0082] On the other hand, as shown in drawing 13 which gave the same sign to the 
corresponding point with drawing 2 in the control section 70, the composition of the signal- 
processing control circuit 71 and the drivers 72A and 728 of the "carrier jet" print head 61 are 
constituted like the control section 1 1 ( drawing 2 ) of the 1st example except for the point 
which is made to correspond to the 1 st and 2nd piezoelectric devices 67A and 678, respectively, 
and is prepared in them two. 

[0083] In this case, the signal-processing control circuit 71 generates driving-signal S1 1 A with a 
fixed pulse-voltage value like the signal-processing control section 1 1 ( drayying 2 ) of the 1st 
example based on the input signal SI supplied, and is made as [ give / the electrode of 1st 
piezoelectric-device 67A to which the "carrier jet" print head 61 corresponds as the 1st above- 
mentioned drive SI OA through 1st driver 72A / this ]. 

[0084] The signal-processing control circuit 71 is based on this 1st driving-signal SI OA by this. 
By making 1st corresponding piezoelectric-device 67A drive inside 1st pressure room 64A to 
which 1 st diaphragm cambium 66A of a diaphragm 66 corresponds, so that specified quantity 
displacement may be carried out It is made as [ participate / a predetermined pressure / in the 
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ink in the 1st pressure room 64A concerned ], and is made as / make / breathe out in this way 
from the 1st pressure room 64A concerned and the 1st nozzle 62A open for free passage / the 
ink of a constant rate ]. 

[0085] Moreover, the signal-processing control circuit 71 is based on the input signal SI supplied 
at this time. The volume of the diluted solution which should be made to breathe out, 
respectively from the 2nd nozzle 62B [ print head / "carrier jet" / 61 ] / in order to give the 
gradation specified for every dot is computed. The driving signal SI 2 which consists of a pulse 
which has a pulse-voltage value for making the diluted solution of the computed volume 
concerned breathe out is generated. It is made as [ give / 2nd piezoelectric-device 67B to which 
the "carrier jet" print head 61 corresponds as the 2nd above-mentioned driving-signal SI OB 
through 2nd driver 72B / this ]. 

[0086] The signal-processing control circuit 71 is based on this 2nd driving-signal SI OB by this. 
By making 2nd corresponding piezoelectric-device 67B drive so that only the amount according 
to the above-mentioned calculation result may be displaced inside 2nd pressure room 64B to 
which 1st diaphragm cambium 66A of a diaphragm 66 corresponds It is made as [ give / the 
pressure of the size according to the amount of displacement of 1st diaphragm cambium 66A of 
a diaphragm 66 / the diluted solution in the 2nd pressure room 64B concerned ], and is made 
as / make / breathe out / the diluted solution of the amount which the **** computed in this 
way from the 2nd pressure room 64B concerned and the 2nd nozzle 62B open for free passage ]. 

[0087] (2-2) In operation of the 2nd example, and the composition of an effect not less with this 
"carrier jet" printer equipment 60 By generating the 1st and 2nd driving-signal S10A and S10B 
based on the input signal SI to which a control section 70 is supplied, respectively, and sending 
this out to the "carrier jet" print head 61 The driver voltage according to the 1st or 2nd driving- 
signal SI OA and SI OB is impressed to the 1st of a couple and the 2nd piezoelectric device 67A 
and 67B to which the concerned "carrier jet" print head 61 corresponds, respectively. 
[0088] As a result, in the "carrier jet" print head 61 By carrying out a variation rate inside the 
1st or 2nd pressure room 64A and 64B where the 1st of these couples and the 2nd piezoelectric 
device 67A and 67B curve to a diaphragm 66 and one, and correspond a diaphragm 66 A 
pressure is given to the ink or the diluted solution in the 1 st or 2nd pressure room 64A 
concerned and 64B, respectively. ** which is made to breathe out this ink or diluted solution 
respectively through the 1st or 2nd pressure room 64A and 64B concerned, the 1st open for 
free passage, or 2nd nozzle 62A and 62B, is made to mix these in this way and is breathed out 
outside as one drop. 

[0089] in this case, in the this "carrier jet" print head 61 A diaphragm 66 whole surface 65A of a 
pedestal 65 Diaphragm cambium 66A of a wrap 1 st. It is made to correspond to the 1 st and 2nd 
pressure rooms 64A and 64B. respectively, and it consists of two or more 2nd diaphragm 
cambium 66B by which division formation was carried out on the 1st diaphragm cambium 66A 
concerned so that it may counter through 1 st diaphragm cambium 66A of these and a diaphragm 
66. every — every, since it is formed smaller than the 1st which the 2nd width efface and length 
of diaphragm cambium 66B counter, or 2nd width efface and length of the pressure rooms 64A 
and 64B It faces obtaining the variation rate of the diaphragm 66 required in order to raise the 
fluid pressure in the 1st and 2nd pressure room 64A and 64B, and is set only to 1st diaphragm 
cambium 66A of a diaphragm 66 as a load. 

[0090] therefore, in the this "carrier jet" print head 61 Like the ink-jet print head 10 ( drawing 
1 ) of the 1st example The 1st and 2nd pressure room 64A which had been extended in order to 
weaken intensity to the variation rate of a diaphragm 66 in the composition of a "carrier jet" 
print head by which the conventional proposal was made, Width of face of 64B can be narrowed 
as compared with the width of face of the 1 st corresponding or 2nd piezoelectric device 67A and 
67B. The interval of the part to write and which can make small width of face of the 1 st and 2nd 
pressure rooms 64A and 64B in carrying out, and can raise the arrangement density of the 1st 
and 2nd pressure rooms 64 and 64B by this, the 1st, or 2nd pressure room 64A and 64B, the 1st 
which are open for free passage, respectively, and 2nd nozzles 62A and 62B can be made small. 
[0091] moreover — this — " — a carrier — jet — " — a print head — 61 — **** — a 
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diaphragm — 66 — the — one — a diaphragm — a cambium — 66 — A — Young s modulus — 
ten — X — 1010 — [ — N/m — \v/o — ] — the following — being soft — material — using — 
forming — having — **** — therefore — above — a diaphragm — 66 — a variation rate — 
large — it can take — a sake — the — one — an example — a Moreover, the part which can 
enlarge thickness of the 1st and 2nd piezoelectric devices 67A and 67B, Treatment of the 1st 
and the 2nd piezoelectric device 67A and 67B on a manufacture process can be made easy. 
Furthermore, to the thickness unevenness of the adhesives between the 1st, the 2nd 
piezoelectric device 67A and 67B, and a diaphragm 66, since there is little influence to the 
variation rate of a diaphragm 66, influence of the thickness unevenness of the adhesives on a 
manufacture process can be lessened. 

[0092] According to the above composition, a diaphragm 66 so that it may counter with the 1st 
which corresponds whole surface 65C of a pedestal 65 through diaphragm cambium 66A of a 
wrap 1st, and this 1st diaphragm cambium 66A, or 2nd pressure room 64A and 64B And while 
forming on the 1 st diaphragm cambium 66A concerned by 2nd diaphragm cambium 668 by which 
division formation was carried out so that it may become smaller than the 1st to which width of 
face and length correspond, or 2nd width of face and length of the pressure rooms 64A and 648 
When Young's modulus formed 1st diaphragm cambium 66A using a soft material below 10x1010 
[N/m2], the large variation rate of a diaphragm 66 can be taken. 8y [ which write ] the ability 
making small width efface of the 1st and 2nd pressure rooms 64A and 648, and raising the 
arrangement density of the 1st and 2nd pressure rooms 64A and 648 in carrying out The interval 
of the these [ 1st ] or the 2nd pressure room 64A and 648, the 1st that are open for free 
passage, respectively, and 2nd nozzles 62A and 628 can be made small, and the ''carrier jet" 
printer equipment which may turn a nozzle pitch minutely easily in this way can be realized. 
[0093] (3) In the other examples in addition the above-mentioned 1 st, and 2nd examples, 
although the case where this invention was applied to serial type printer equipment was 
described, this invention is applicable to various printer equipments in addition to this, such as 
not only this but parallel type printer equipment. 

[0094] Moreover, in the 1st above-mentioned example, although the case where what mixed 
conductive particles, such as a metal, for the adhesives used in case a piezoelectric device 35 is 
pasted up on a diaphragm 34 to the epoxy adhesive was applied was described, this invention 
can apply not only this but the adhesives which have various conductivity in addition to this. 
Thus, a diaphragm 34 can be used as the common electrode at the time of impressing driver 
voltage to each piezoelectric device 35 by using what has conductivity as adhesives, and while 
being able to save the place in which the terminal of a common electrode is prepared in this way, 
the number of terminals can be made to omit. 

[0095] Although the case where the pressure rooms 32, 64A, and 648 were established in the 
pressure room formation section 40 was described, you may make it this invention establish a 
pressure room not only in this but in diaphragm 34 and 66 side in the 1st and 2nd further above- 
mentioned examples. In this case, what is necessary is just to constitute a print head, as the 
plate with which diaphragms 34 and 66 were made into the structure of three or more layers, 
methods, such as etching, were used for the diaphragm cambium of the lowest layer, the 
pressure room was formed, and Nozzles 30, 62A, and 628 were formed in this is fixed In 
addition, the pressure room formation section in this case serves as the lowest layer of this 
diaphragm, and orifice plates 31 and 63. 

[0096] In the 1 st and 2nd further above-mentioned examples, although the case where 
diaphragms 34 and 66 were made to be made into two-layer structure was described, you may 
be made to make this invention into the structure of not only this but three layers or more. 
When each nozzle, each pressure room, and the alignment precision between each piezoelectric 
device can be markedly raised on a target and it therefore makes a diaphragm deform into doing 
in this way as a result, it can form stably to the length by which deformation of not only the 
secondary cross-section moment value of the diaphragm which works as a load but a diaphragm 
is made. In addition, the pressure room formation section in this case consists of a layer in which 
each nozzle was formed, and a layer which forms each pressure room, 

[0097] Although the case where the method explained using drawing 7 (A) - drawmg 8 (C) as the 
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manufacture method was applied was described, you may make it this invention apply the 
method explained not only using this but using drawing^! (A) - dravyjng. 1 (C) in the 2nd further 
above-mentioned example. 

[0098] In the 1st and 2nd further above-mentioned examples, although the case where 
piezoelectric devices 35, 37A, and 37B were used as a pressurization means to give a pressure 
through diaphragms 34 and 66 to the ink or the diluted solution supplied in each pressure rooms 
32 and 64A and 64B was described, this Invention can apply not only this but various 
pressurization meanses in addition to this. 
[0099] 

[Effect of the Invention] According to the 1 st and 2nd invention, it sets to printer equipment as 
mentioned above. The 1st diaphragm cambium of the shape of a thin film which Young's modulus 
becomes from the material below 10x1010 [N/m2] about the diaphragm which gives a pressure 
to the pressure interior of a room. By having made it constitute from the singular number which 
has the width of face and length smaller than a pressure room which were formed on the 1st 
diaphragm cambium so that it might counter through a corresponding pressure room and the 1st 
corresponding diaphragm cambium, or two or more 2nd diaphragm cambia It can make it possible 
to carry out the variation rate of the diaphragm greatly, and the arrangement density of a 
pressure room can be raised in this way. The printer equipment which can narrow the interval of 
the nozzle which is open for free passage with each pressure room in carrying out, respectively 
to write, and may turn a nozzle pitch minutely easily in this way is realizable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the ****-perspective diagram showing the composition of the serial type ink-jet 
print equipment by the 1 st example. 

[Dravyiog 2] It is the block diagram showing the composition of the control section of the ink-jet 
print equipment by the 1 st example. 

[Drawing 3] It is the cross section showing the composition of the ink-jet print head of the 1st 
example. 

LQl^y^mgAl it is the cross section showing the composition of the ink-jet print head of the 1st 
example. 

[Drawing 5] It is the abbreviation diagram showing the composition of the ink-jet print head of 
the 1st example. 

[DraMng S] It is the cross section showing the composition of the ink-jet print head of the 1st 
example. 

[Drawing 7] It is the cross section showing the manufacture procedure of the ink-jet print head 
of the 1 st example. 

[Drawing 8^ It is the cross section showing the manufacture procedure of the ink-jet print head 
of the 1st example. 

[Drawing 9] It is the cross section showing other manufacture procedures of the ink-jet print 
head of the 1 st example. 

[Dramng 10] It is the cross section showing other manufacture procedures of the ink-jet print 
head of the 1st example. 

[Drawing 1 11 It is the ****-perspective diagram showing the composition of the serial type 
"carrier jet" print equipment by the 2nd example. 

lQX3y^\DK lZ} It is the cross section showing the composition of the "carrier jet" print head of 
the 2nd example. 

[Drawing 13] It is the block diagram showing the composition of the control section of the 
"carrier jet" print equipment by the 2nd example. 
[Description of Notations] 

1 .... Inkjet printer equipment, 10 Ink-jet print head, 1 1 [ Orifice plate, ] .... 20 A control 
section, 71 ..31 A signal-processing control circuit, 63 30, 62 A, 62B .... A nozzle, 32, 64A, 64 .. 
Pressure room, 33 65 [ .. The 1 st diaphragm cambium, 34B, 66B / .. The 2nd diaphragm cambium, 
35, 67A, 678 / .. A piezoelectric device, SI / .. An input signal, S3, SI OA SI OB / .. Driving 
signal. ] .... 34 A pedestal, 66 .. A diaphragm. 34A, 66A 
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J^3o^t, x:^ffij ($tEPx, ) ^ciQ-oxmmi::yfx-m 
mm^mt^ic^ m^3 3<D&K:fm3 2« ot. 
^&'^xji'3otc^ti^tiM[L.^itx. nfi^ri>^yxjv 

[0025] */cS^33(C«. i^{CEI4SCX05«:*i 
10 ''^Tige.^i^^cjr^tc. SE;^g3 2{c-?-n^n3!*j£:sH* 

■C. m^Sff:^M3 2<tSI.T^Lrj:i,w>>7^>->ia 

ii-rs^^oY>^«$^jS3 6ASiaw6nr*jo. 
c n (i>^s.t)m 3 2*^ ia^njitjccr ^, ^ x;i. 3 0 «r 

L r -/ > i7 :frii.g|5(cttai s J: ^ K/^ $ tar o 5 . 

f0 02 6] -::^ti:K^34(Cteu-rtt. S^33©- 
M 3 3 A 5 ?f Mt«;®Sr 1 ©Jg»i1g0^g 3 4 A i 

It 1 a^mni^mm 3 4 a ^:f> b r -eti-f tij^fsr ^ i£ 

20 3£ i^ffSjt-i J: ^ {c^S^ 1 3 4 

A©-in3 4 AX±{c:^S9?g^§ti/c^(Dm2©igs4 
liSK^ 3 4 B idi^^^iiTt,*^,. 

[ 0 0 2 7 ] c o>m^&m2<Dmmm}iCi.m 3 4 

|6iriiI;t;M3 2©:gSL, J: t) < iSS^^-S i 
*fc. laetc^-rjc^fc. -ew-tiw, *i/E;fj^3 2cD*g 

tsjfe^ 3 4Ai>imz<Dmtmm^ 3 4 BtcfuM^n 

^ C i < Sffi;^;^ 3 2 ®F«gffiiJ{C Si£(c^fi Lff 5 Jt ^ 

[00281 $ fbtc^EE^m^ 3 5 fcteurfi m^m 
^'^^j^i>mmm3 7^^i,xmw}n3 4<D>intti,m2 
<omnmB^3 4 B(Dmm±icm»$Hxh^y 
^*ii-f^-tTmic^ti^)^mmAimtf^tixi^i>'. CCD 

ti^SJEm^K^ 3 5 CDTW (3tS=Jl 3 7 i <DSS®) <0 

nmitr-:^mm:^tixi,>i>t^ic, ±m (^#^37 

iO^SHi^ffftj-r*®) {Cft, i:ilt©«apg|51 1 (0 
1 3^0:02 ) *.6etlS3ti5.!g«,<I-^S 3 *SEniD$ns 

40 [0 02 9] *><LTCcr)^>i.s^x-:;h7y>h^-;, 

X, ^!^ri>m^^3 5Amm^3 4i,(OJ^^^ji,y 

5am(cj;r), 06 (B) iCyjktJ:^ictm^3 4(Dmi 

o^mwrnmim 3 4 a 3 2 ©(^(sjics^fi $ # ^, 

^foTi>Ey]m3 2f^(0'{>i;3 8iCS 
;^^^^^Ci(cJ:i5. mWS:bm3 2f^<0-(>i^3B 
^^foT ^ X;U3 0 =&/M,rnSfJ{CP±ffl s J: ^ 

50 [0O3 0]7S>*»5«/jj{cjnxccDw'>i7i^x«>h7-y 



> h K 1 0 <om^. mmm 3 4 com <Dmmmmi^ 

mSAAit. -^^ifrntfi^ doxio'* CN/rfJ fisjy 
SKttl xi<j»« (N/rf) j,;^Tr) ^ mmiiflgJSW4© 

m^km!sbm.z 4 1 cDjgttSBfisa 3 4 a*j^<o 

5 i 3 4 i W -^r ;l/ 7 jSdl^ic J: 0 Jg^j^g 3 4 tIs 

[0 03 1 ] ciitc^fbrcco-zvi'i^i-^ h 

K 1 o©j:-5{c. tmmAcofSKDm^mmmm 

U-Sti^iCtt. !S»«3 4tt|I:^S3 2CDS#':frrfil (Y 
(5^EI7y, ) ) cDiSSi!*- K*^5ti2W«:{'Fffl bx^ 
*L/, CCD*§:^JgJtife3 4©jgft*i^X;b3 OOie^iJ:?^ 

[0032] tieorccD-^>i7»;jL>:/ i--^-^ k 

1 0 -Cti. JSS6S3 4 <om 1 ©^t&KBfi£S 3 4 A^^ 
S^ffll^r?B^U/cJS^k:ik'^riifi;S3 4 J: 

i^©^KaES^^^3 5<D&i>*$g{c-r5c ids-e^s 30 
[0 03 3 ] ae.«c>'X;i.3o©ief(j:^(S} (x:^isj) © 

JSS*fi3 4©?Sffi*i3ti2W-C*S}S«,*_ K©ii^, 

«^^3 5 i^si=K3 4t(Dm<oimm(Dmiff (mmm 

«:^*LT3gKitg3 4©^{4fitt$,^i3^<l:-B-r, 40 

[0034] m^^mcj:tnt. m^w 3 4 ©^ 1 © 

S«l«?gfiSjS3 4A<!:br25 CunO <04i>J -f Z K^rffl 
t^^iitCC, ffH^^^SSiOT/^SsoCyn. J ©fx 
Vm'7-'S:m{,\ *^oEE::^M3 2©;«c#$^:0.4 xi.s 
CrnnD i bfcm-^. 11i^M(Dm^t>ilQ (. urn ) ©i^tc 

«msti«3 4©^(iiaAJj»t,o.55 (*im J r*!?. 

©/?**s 30 C a m ) © i * tCttlSMpK 3 4 ©S:ffig*J$5j so 



• !^ga^9-2 674 8 9 

10 

0.058 CwmD 5 C%3 U*^^{t-t±-r, 

«3 4 {c^-r-5^©3t#i?"j©;5;?,$)j®;^;ji^^ ^(cr 
[0 0 3 5 ] (.1-3) ^'^i?iyjLWzfV>V^"j\: 

7 (A) -08 (C) {C^T«T©*Jiaccj:Ot?ig-rs 
C<b*s-C#S. rrjriD^. *rEI7 (A) «:^-rJ;'5 

fc. 2jg«jt©tgsi«3 4i. s.'mm^sb t^mis.r 

5 4 Ai}ic<Dm7ion^m2(Dmmmmis.m 3 4 b©^ 
i^©i^{c^»?3^«x 9^ > <y 3 nr. *^ 

^5 t^^^ 2 (omm^nmrn 3 4 B*isa l < «^ 
[0 03 6 ] <):')Mi^micitmi(omsmmim3 4A 

^imXimi^Ai200 Cum) Xi(T©# s. K^raEfiS:^- 
^> *^':'^2©fM«iffi?^^3 4B*S^(|;^.{3:;p;^*i20 

i T -S^JKre*^ 6 )^jr 3 4 ^ffl U ^ i -5 tc 

•r-2.. */cffiS(cj;0B^3nA:**?sf©73*Jg^©t-;' h 

4 i i^xt,t, m 1 (Dmwmwmis a 4 a ^jf^^r -sm 1 
©^w i . mzcomwjmi'jim 3 4 b 'kBj&ti.mz co 

C/m 2 ©3^<^;S:^^Hgv47cc 45 1, » -Cg^r -5. C t tc J; 

[0037] «c*JWT©l!i?§(C*j|,>rtt. BE^^3 5 

i Lr^;i©^)©;£:ffi(,5^ J: ^5 «:T'2.i^i<:ot^rifi-< 

07 (B) t,c9r:TJ:^ic, C (omtm 3 4 (om 2 <Dmm 

m}im3 4 B<Dm.m±ici^m3 9 ^m^t^. 
c©is. «ifS'J3 9^ffms^3 5©jiaiiffi3 4 t©^t 
rS][Hiic^fljr^.J:^«:Lrt>a< . $ ^.tcwH^^^f 3 

5 3 4 ©P5:^{cg^grj^:^^if t- 4 J; 5 «: u r 
*?cC©«^Si&S'J3 9iLT«. C©f*^f*D 

*i^.fffi^^3 5©^a)iXg{c4c5(,irBAff ^gS©^ 
S*W-rS*>©«:ffiti^,J:^{C-rS. $6tc^SiJ3 9 

[0 03 8] 'i*JC©^S^J3 9©^qfS^sS$-&5 
/ci*«:. C ©Xfl©B5tC?«)}gSJi« 3 4 ©m 2 ©teas 
Jf5^ 3 4 B±{CBlTS^>t*. ^ Ji S i (C 

-^'■cisaiiffi 3 4 ©m 1 ©namjg^ 3 4 b±{c wajfj 



n 

C003 9J ^l^THTtc (C) {c^-rJ:-5fc. EES^ 
^•?3 S^JSaifes 4CD^2©!)gS6^MJB3 4 

{c«=&ai§T^,c<t*5-c#s. iKi»r07 (d) (c^i^-rj: 

[0 04 0 ] $^{cia8 (A) fc^rjr^tc, !)ga()«3 
4±«:gS$4i/cEESi^-^3 5 ;^>i/{CJ: O^IJSf 

E^^32©S?L, (0 2) J:r)t>^< Aj:^j;5{c. 
*>-3>C©EE^^3 5Jtc>-Jgg|,K3 4*iP,ii2,iji-> f. 
^mW}^3 4<0^ii.tc^^-ri>EE^^3 5d5JE:trM3 
2 i^tl^ir-S J: -5«ca^!s?)L.-Cte'?-&*:>-t±fci ^(c^ 
sSjES^^ 3 5 m^EES^^ 3 5 ifi&tiM 3 2 ±(Cfi 
gb^tl,iJ:5{cff^. 3;7cC©ISJEm5R^3 Si-Kite 

ms;«3 4-<om2<omwmBis;m3 4 B<&fe 5-10 c ^ 

^^3 5^3:»§!lL.fcl®^;&^trCii*s. cnJWJI-CD 

CO 04 n y:<<>-cc®igliFK3 4SC/EE^^^3 5*^ 
J^I6^S3.4cDSr2©igSj)i£ffJfiSyi3 

4B7cw*?§»3^«i«;;5^>4fi^ t,>r>m 1 (omfmm 

^ 3 4 A =?:mmX ^ ^> 9" > L/ /^j: C ^ jg® teg T C i 
tcj;0. 08 (B) CDJ;^{cEE^^^^3 4:&v;^i^ib 
"C. JSf6ffi3 4©m2<Dmib«JgJ5d5e3 4 3©^%. •& 

sii^nMm 3 4 A±5i> 6i^s-r -s. 

(0 04 2]^KLiiWA«JiSJ,fi^34il^T: m2cDi)i 
WmWMm 3 4 B*iSl^:^fi5:^i-r.2,W*4*^e.fl5«$ 
1 ©JSSagJg^ 3 4 A*^-i< y 5 h" 

«. mmm. 3 4 2 ©sgsjfgjg^ 343 ©:?^ssgd 

iEEmm^3 5i:-7:^i>i LX:'iy^>iflcJ:*)m^-r 
2<omSb^m^3 4 B©;f^g|5»^lE^^^3 5 

CO 04 3 ] ;>:i»T|g|8 (C) K:s^rJ:^»c. c©ffsi 
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7 h 3 1±K:S#3 2*Sft!;0«l:f 6nT)it-5>II;tlM 
JgfiSa54 0±{C. SKpK3 4©^fi;tC^-^f -SJEm^-T- 
3 5*iff;fjMffJfi!cg|54 0<Dlti^ri>S.t>m3 2 ifSSftlg 
3 4 ©m 1 (DmmW^im 3 4 A ?::^l.r *^-^BuSS:& 

C ntc J: 0 ® 3 SOE 4 (C^R-r > ixx h 7- y > V 
{0044} ( 1 -4) 01||tfeCT©®)f^Si>-jail 

h'-."^ K 1 OtciMUir^.Ci«:J:i5. ^K-f>i7i?x-;; 
h y > h K 1 0 ©SffS^^^ 3 5 IcWmm^S 3 
5:EPJD1- ^, . c ©$£m5=f;S-r 5 JEH^^ 3 5 *5JgK,K 3 

4 i -^t^m& Lxmwms 4 ©nr i dymm^ssm 3 

4 A ^rS^tfe-r-SJE:^^ 3 2 ©F^WJfC^tft $ -tf ^ c i tc J: 
0SgaE;tJ^3 2f*3©-^>i'3 8 (06) KE;??^:^ 
Oxmm-^>i>3 8=&yX)\.3 0^froX9i-^ 

[0 04 5 ] C©^^£:©-f >i7yai-> i-:7-y > f-^-> 
KIO-CW. }llftS3 4*sSjE^>m3 2*S^^l©lg 
i&t55gfiS/i3 4 Ai, C©mi ©Jii*^$^S3 4AS• 
/^bT?^Ic;r^,lE;t)^3 2 i»f6jr^,j:^fc^i^^i © 
!SS!i«?^^® 3 4 A±lC^§mi&$iT.1iM 2 ©JiSftgJfJ 
^3 4BiA^6?g)S$taSiit{C. ^i^m 2 ©jiiJii,^^ 
?f5^il3 4 B©tew. *1BE;^^ 3 2 ©*iW 

:^M3 2F*9©-<>i?JE^i5st)^./c&{Ciil>SAj:lgag3 4 

30 <o^&'S:ni>ic^oxnmtbximwsm3 4(Dmi(D 

[0 04 6 ] L^0fj::(li^Ca:>mmm3 4<Dmi(Dmm 

" (iwnf:i &.T(Dm>bifi(,^timmt,>xmmmcifm^ 

ii-^^'^fcmc^(oj:^rj:mi^un'S:m^^xmiiS.-r^ 
«^«:it-<m{43l*s;*c# < . m-oxmm^3 4 ©^a 

?::^*< i^>C<!:*i-r#i. tSorc©-^:/ir5^x-;; I- 

7-';>h's->K 1 ortt. tS*©-Y>i'-:^x-;; 
h y K ©<B^«c*jt »rtg«ijK 3 4 ©^(4fc*t-r 55S^ 
40 «r^< ■r«.fcii)«CJE< si:t^nri,»/cEE;t»^3 2 ©(gw 

#-5. *»<T'5){C-:?#JE:t;^3 2©i|iiW, ?r/jNS < "T-S 
Ci*sr*. ffi:tJS3 2©i5S?BS5:ilf»5Ci*sr* 

i>cticj:K). ^E.t)m3 2t^n^tism-r^^yx 

[0 04 7) HifctKO'OifVx.v bvOlyh-^y K 1 
0T«. ^Sl«3 4©|ll©Jlt!,S0geyi3 4A4+> 
ifmAiwxiff' CN/n.') «T©Se.*^t4;t*4^ffll,»T?f^ 
fiRb-cfc 0 . ffior±a:©J: ^> dcm^Sbns 4 o^iiLi:^ 
so * < i^, c tAir* 5?c«>. ffi^JR^3 5 ©IgSS^BES: 
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L/T^-^f-ScDfJ. Hiliig 3 4 <DS.mm^ 3 5 i g^/S 
3 7 5:/M^T*trS] L//JCl»g|Jfii i CDJ^SSKJ^^/f 3 4 
A) cDSrSzyc-t-^r^h-C^S^i. CtittSs^gpfio 

m-/>5'yx-;/h7-y>h^-;, Ki 0*Sjit:r^(c|« 
bT, mtiias (B) ti:-:>i>Titt?«orcJ:oncffm3R 

^3 5*-7;:!;i7iL:fc?g«gXttx->5^>>/;^^^^^ ^ 
tf-r^WSJfXS (08 (A) ) ^■V-Cimm3 4=S:BJS. 

[0 04 9] -e-t.TC<DfSa*sm«l CumjiwTr 

©S!?e«:§^-^-r^gp&<oKM2yc^-^> KC30 c%j 
liS©«6-:>#*i^i;^C<!:(c^c 01218 (B) 

(A) ) tv-cimmsA^^mLtcm-^icit 30 

C%D ®«^-:>#*5^1!rtg3 4®S?5tUri?:ST5/c 
i*. ^>->738 (06) cOld:ffla*i«L<{fe,-pti-CL 

to 05 0 ] cn«C*tLTC©SI*feW{CJ:5-/>>.iPx 
'^i-yjlyh^yh-lO<Dm^y;-^Vit. 08 (B) W: 

''CW-^-ri^{iL(Dm^=&mmm3 4a:>mi<oimmMi^ 

®3 4AO;s*-C^c^,^SM{C-r-5.C<t*i-c#^ -:>^ 
0 c ©^JteWfci 5S!!i&:^a^£ffli, ^rssM $ titc V > f 
i^i-;' h :7 y > h--.-;; K i o-c«. !gJiliK3 4(DiE}BK: 

(005 1 ] m^X±m(0^>i^iy:^y}~y-,j:,\^y 

Ki o*i!{igri«:igb. c©iiis^©iijg;ra;fe^t, 

^^'^'^•t-or. 'r>i'ttffii^<Dlgaref3 4«:^fii$-if 
82®ri C ^, C i*>6^JK3^3 2 o>t* $ * 

/jN$<-rsci*Jr#. *>< LrEy7S3 2©igiS5SS 



10 



20 



40 
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2 i-en^niiiirss-^x^i'S o©fapi5;&j:o/h* < 

[0 05 2] *fcC©^t^il(cj:^,^>i7ya:.;, |.^-,; 
mt&miCJzi, > ^i>x-;; 7- > h^-;; K 1 0 ©Kit 

:*«(cj:ntf, ffiS5R^3 5ior^a>«j^§n/cii^ 

[0053] «±©«^tt:J:n«. JSSMgs 4 

3 3 ©-® 3 3 A 1 ©JgSirtgJg^JS 3 4 A i 

c©:m 1 (oimWBi&m 3 4 A ?&/)-Lr5r=fxc;^^ff^i 
3 2i*f|6]-rsj:^K:. SS[BE;^7M3 2{cj:k'<r*sw, 

RO'S? 1 , *3/J^$ < J: ^ icm^m 1 ©fiSSegg/jJE 
ii3 4 A±{C:9>fW^^§tx/<:||2©JiK^jfj^3 4 b 
<i:*e>?Bfi!Er^,i«(C, ^l©lgitWR«fiS®3 4A:£i' 
>5^^*SioXio- CN/m"D iiiT©lfe^«H^tt*if*m»T 
mi^ri>J:^^CUtcCi:lC^K). ^S3 4©^{4:£^ 
i^CiAlT^S. *^<r5{CO^^ff;>j^3 2© 

fsw, < ^5 c i*5r§-. £E^g3 2 ©iess&s 

[0054] (1-5) -r>i.i;x'>h7-.;>|-^-;,|,- 

C5ffi©i?ig#iii 

7 (A) -13 8 (C) i©^^i6g|j^cc|5l-??^;t^t 
■C7nt-09 (A) -HI 0 (C) tt. ±iS©^->^j^x 

I- 7- >(- -V K 1 0 <Dlik<D^i^^m=&^.r ^(o-cs, 
*). ±rmQ (A) «:,T*-rj;^«:, ^lUteMil^^© 
^lZiCf^2©Jg«,«Jg^;i3 4A. 3 4B*^6/iS^ 

3a«3 4isiiifKm^i-3b^mm-s-i>. 

[0 05 5] y;i>T09 (B) fCjjrri^K. C©fg®, 
3 4 ©» 2 ©riSiteff^^ 3 4 A±CC*- ') ^ J. 

x.aiis^^3 5 imw^mmmz o ^^?tJ-r-5. j: 5 

fCbTfeS<. $'S(Cttffi^^^3 5SO-igffifte3 4© 
[ 0 0 5 6 ] C Cr|||«±. mW^^Mb 0 i 

ta. ^''j-^Ai. ^jy-y^j^^ iiRc/£es©^i&©i-D 

«Jii«:WTS27c«±©/S^^WL> ^SJ5^X«10 
0 (• C) t^T©jaS(c*j|,»Tfg(it:i^cO. $^{cig|ft 
t53 4©02©Jgja,igje/jjyg3 4 B?:^^T*1vf?4K:St 



30 0 
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(9) 



{0 05 7] ;ai,.-c09 (c)K^rj:^ic. je^^^ 

3 5 ?:JlSi<g 3 4 2 ©JSJftlSJi^fijya 3 4 A tcS* L r 

<0]^^im< (m«5 CMC 3 Ji/T) rsj:5<cyu 
X*!iSX«n-^MJS(CJ:<5JE«jR^3 5*}1«,«3 4 

C 0 0 5 8 J fJ:isC<Dmmi^^m^M5 0 <DM?5^^ 
©miiffijg^a 4 B±(CB/T^i^*^^/j:^e;&^WS J: 

mmom^vmim 3 4 ©^2 ©^ts^K^^ji 3 4 b ji 

COOS 9 ] ife?i,.TS9 (D) {c^^j:^{c, c©Jl«r 
tS3 4±«:ffim^^^3 5*i^3nrAj:S:x- 
jR»^g3t?RI 5 0 (DmH-^^miUnTr^ * TMia 
3^tt2oo C* c:) lUT<D^m^<0i^tv&imt^. f£is 

^* (mwm 3 4<omz (ommwBts.m 3 4 b 

^3 5 iSartRS 4 iAJ^^StcS^^ns. 
[006 0]$|ur@l 0 (A) fOT^-TJr'^tc, 

3 4<om 2 0mmmB^ 3 4 B±i,cmm$ntcBE'm^ 
^^'^^■tic<o^^yhim9bm3 4<os^&ic^^ri> 40 

Ttef3^t>-|ffc<!:?e(C^i^m^^F3 5«^^CD^g|I$*x 
/clE^^^ 3 5 *iJE;t,S 3 2 itcfiijg O^c U J: ^ tcjf 

^. $/cc<Di©/im^^^3 5 i-iiicmmm3 4<^m2 
<ommmism 34B*4>5~iocyn.) figc!)/?;^.* 

a;/cia_l 0(c45UT{t. 7CCDJESIS^3 5*3:» 
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CO 06 1 } '^t^-CC©^i|jrtg3 42iCfjE«i3R^3 5*> 

4 B few =&mmx\t3L 5^ > ^ o , *>oss6« 34©^ 

1 <OimW^^ 3 4 A 9^ > 

Wsrcifcj:^). HI 0 (B) icmr^^ic. s.m 

3 5 * v;^ i JiSftS 3 4 ©^ 2 ©JSIftSff^ 
^3 4 B©5 ^. t5flE«^^3 5©TJgm©gi5^^S 
iltftfi3 4 ©m 1 ©JSSMSi?B^Jl 3 4 A±*i 6l^*-r 
■5, 

1 0 0 6 2 ] ^|^»S61g3 4 i or. n2<DrmwM 

t^l^. m 1 ©JMHiSj^fiJils 4 Ai}i-Vir)l=k^^^ 
<!:-r^,«f4«rffll,^-CJg/itSnfc<>©?r«l,./clS^{Ctet,. 
r«, c©^:^>:/F^&5^4oC%) ©ig{tB2©glc*jg 
fKtcfS^XttSBtl 0#^-rc<h{cj;-:>r, Sff^JR^^S 
5 i Lr:.:-> ^/{C J: 0Sa«3 4 ©m2 © 

t0 06 3]i>:ut?SIi 0 (C) fcn^^jr^fc, c©g 
84153 4 SO-ff^^^ 3 5 Aj: - H 5,;^ y 7 ^ 

f- 3 1±{CS^3 3*ift!;0W:f6nr^c5ffi:^; 
^fi£SP4 0±{c. Jg»Ftg3 4 ©^fi(c§:-^:r-£.]ES^ 
^^3 5*5E^S?^^Kgl54 0©^jSr-SEE^^3 2 iJStft 

« 3 4 ©^ 1 (oimw&nm 3 4 a l r . *>og?f^ 

•2.. C#i(cj:i5Si3SU12I4{C77^-r-^>i7yx':/ h^-y 
>l-'^'> K 1 0^?#2,c<i:*i-C#^>. 
[0 06 4] C©^^C©S^:^S{cJ:5i. JES^^^ 

3 5 ^jsas^g 3 4 ©31 2 (Dimmmm 3 4 B±«:ig# 
■r i^^i L r ;y >; A i T 5fS«:^s#^ii 

5 0*fflt,»r*s»J. fie^TJia>©J:o(cEES^^3 5S 
afmi6«3 4*sc:©?g<^^,sit^S95 0(cj;OJg^Sn 

x«x *f + j>^c <t'©<afli,^ © t> © (, i it ^-^fc ib'K r 

[0 06 5] */'cC©m^S«^j5 OtCS-^JCrjfJ 
fiS3n/c^^5 1 f±, l«J!g,^©^g.jA.6nc2,S^® 

*^U7JS)S?rWJc>J{c*tJE;r 61E;t>M3 2 {c£BT*C i 

1 0 ^riSiftr s b r c ©^ 2 ^{^©S!@:^j^;£^ 

x'> h-^-^ K 1 o©S!ijg:^:&ffic^fcit«:ff 
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